Biosynthesis of reovirus-specified polypeptides. Analysis of ribosome pausing during translation of reovirus S1 and S4 mRNAs in virus-infected and vector-transfected cells.
The steady-state distribution of translating ribosomes on the reovirus s1 and s4 mRNAs was determined using a sensitive primer extension inhibition assay and cDNA clones of the reovirus S1 and S4 genes. Positions of significant ribosome pausing included the sites of initiation and termination of translation, both in vivo in reovirus-infected mouse fibroblast L cells and in vitro in rabbit reticulocyte lysates. The patterns of ribosome pausing detected in vivo and in vitro were comparable. Ribosomes were far less uniformly distributed along the polycistronic s1 mRNA than they were along the monocistronic s4 mRNA. During reovirus infection, ribosome pausing was detected at the initiation codons of the s1 mRNA sigma 1 and sigma 1ns open reading frames and the s4 mRNA sigma 3 open reading frame, direct evidence that initiation is a slow step of translation in vivo. Quantitative analysis of reovirus mRNA translation in infected and transfected cells suggested that ribosomes paused longer at an AUG initiation codon present in strong context than one present in weak context. These results suggest that the dynamics of ribosome movement during translation of the reovirus s1 and s4 mRNAs are similar in vivo and in vitro and that the relative ribosome pause at an AUG initiation codon may be affected by the flanking nucleotide context of the AUG codon.